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1 step one

The formula for Fermi’s golden rule is

ωfi =
2π

h̄
|Vfi|2δ(ωf − ωi) (1)2 step two

The total Hamiltonian is
H = HD +HA + VDA (2)3 step three

VDA can be written as the following form
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a |
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(3)

where, we define rDA = R⃗, rA→a − rD→i = r⃗

Use Taylor expansion to calculate the following formula
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Let x = ( r⃗

R⃗
)2 − 2R⃗r⃗

R⃗2
, perform Taylor expansion at x0 = 0, retaining only first-order and second-order

terms. The above formula is approximately equal to
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where, R̂ = R⃗
R

, r⃗r⃗ = (r̃D→i − r̃A→a)
2 = r̃2D→i + r̃2A→a − 2r̃D→i · r̃A→a

Substitute formula 5 into formula 3∑
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(6)
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4 STEP FOUR 2

step four

4 step four

We write the transition dipole matrix elements that couple the ground and excited electronic states for
the donor and acceptor as

µ⃗A = |A⟩ µ⃗AA∗ ⟨A∗|+ ⟨A∗| µ⃗A∗A |A⟩ (7)

µ⃗D = |D⟩ µ⃗DD∗ ⟨D∗|+ ⟨D∗| µ⃗D∗D |D⟩ (8)

For the dipole operator, we can separate the scalar and orientational contributions as µ⃗A = µ̂AµA This allows
the transition dipole interaction in fomula 6 to be written as

V = µAµD
κ

R3
[|D∗A⟩ ⟨A∗D|+ |A∗D⟩ ⟨D∗A|] (9)

All of the orientational factors are now in the term κ

κ = µ̂D · µ̂A − 3(µ̂D · R̂)(µ̂A · R̂) (10)

We can now obtain the rates of energy transfer using Fermi’s Golden Rule expressed as a correlation
function in the interaction Hamiltonian:
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where, 2πδ(ωi − ωf ) =
1
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Thus, fomula 11 can be written in
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where,
∫∞
−∞ dωδAabs(ω)δ

A
emi(ω) is the overlap between donor emission spectrum and acceptor absorption

spectrum.


